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^mn. ms (Zn) <t-r^^ (s) ^^Jt^Jii** 
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[»«FH»*«>ttlB] 

E*<03t«!«E. 10 
[8S*iB5 ] Buf^t:^^^^ I I - V I Slft-&«J 

[3f*«7] I I - V I Kft^tb£NMESrttj£-r« I 

im^m 9 1 mitm^u^tmt-t h y 

[gf*rS 1 0 ] »fkffi»»«[^ i: Rtft-t" h y ? 
[ff*il 1 1 ] KMftlseftRftt h y * a 7 K^ 

h \z— mmmmw-t z> xg <t a» 5,45 it 8 <z>*««e 

[I«*^s i 2 ] IWbEftl&ffi^irfikfb-*- h y **** 
ffidr^^f^Igt, - H£>ttK: & ASH- L , 

1 3 ] mt-i- h y 0 i^ki&^Sr . iit*rg 6 IB 

( *f ) W t* V - K tt-f b*3S S: 5Ii, 
(a) tt«fiJ[{C3fe«iSIES:ADx., St^SrSBW U 
*SrEWXi-SIg, (^) (a) (^XS^ttSiK^ib 
>f^^S:E|Jft-*-SXffi, (=) OXS««Qtt»tt 50 
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So 

[0 0 0 J] 

»KF/i:4f"C*iJfflSn, RMb*3lt«:*i|/flU TKiK-t-f 
[0 0 0 2 ] 

[0 0 0 3] [HI 1 fi, SSE % — JftWtwfTfen-Ct^SW 
ffi«8lg^/Tt 0 Ell l(z^-TJ:9{r, /^jftS^g 

[0 0 0 4] ^cD^oir^-Trfi, ffiWt»#^A:Blcfb7k* 

[0 0 0 5] Bfc^b**^*/l¥Lfcr/u* y TKfz^fettJSES: 

«c-fb7K*^*«L3tT/u*y*S:*^bJS7cb, tK^ 

**6«(wJ:5Bltfbzk» 

[0006] l^l*34s&, itae^jfeftwaEtt, st-fb** 

[ 0 0 0 7] *»jBt*z jtflS4t-f a i: . i (±111-7- 1 S S3E 
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Tccoft^^lc^o-C L ■* 5«M£fc»i< . tt4J£ffittaif&< 
K ft&JK Srte«f S-frS^iJCJcoT, «!«tffit5feoo (ST &* 

gfi^e^fe (pt) srfi»LT««ettfrw*T^* 

[0 0 0 9] 

[ooio] ^T-rco3§pjm, ±fEcof*gi{r^^^ 

[001 1 ] 

[0012] ft^^ajtmi im^mtv I 

[0 0 13] £e>i^ ^(39^ttSE^ffi!iig-t-5^fi, Suta 

mtwm^L^m^^xm^-t^o »^\zvx % mm\ 

[0 0 14] ^^3tett4SE^J8iS*tett, BMfc 

<t . - co«*« xa t a* % & 5 ftttttcpfiut 

*«6-C*>« 0 $ fed, SSftlEiasafeT-^BEft:^ h y *a 



tc— swfihh»«s-*- 5 ii t a» b # 5 mkmcommx arc 
ao«tft7k*s:^^ y v y-fzum t & h & 5 3t«a<^ 

[0015] r(0*W<0«<baE»3le:tt«tS:4tffli-**ffi 

[0016] z<nmw<oftm&(Dmmjji£<D?ib. mt 
^^0ii3i-r5x^i o 

(^) (d) <OXS*coR»iK^e>>f 3i-i?S:igiR-r5X 

-?7kmmk b-csfijffli--sxs 0 

[0017] jjfeir. r^igpji-^^^^o^i-o^ 

HHatfc «fc o T^fe Cfc s <t i /HiSi SrHttt 

[0 0 18] ini^tot v7 tfi8WlCctoT4S:l,fci 
[0 0 19] ^<D*M^3tttttE^»iig*jfe^»« 
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[0020] z(omitm^mi^m(o±r^mm^±^ < 
mi-f-trnt-y- h v v^ymm&igsv. mtvmm-t 

[0 0 2 1 ] ^co^cfM&M^ < 
EfeWl^Tk^S^^ 

[0 0 2 2 ] ^(OaftffiftlSttT-JiOi^ftjSflESr** < 
K te**M*KJ*t i: «Mb**<^SJ»fc»*^;bii:T t 

[0 0 2 3 ] ±i5bfcCtV"b0^ffii-«i:oT. *3g|BO 

So 

[0 0 2 4] atjr, ^m^mmmmjjm^^xm 

«ttiS5c»li: bTffiHb-*- h y *AzkiSifc«: 
JBir\ftfi. mt-f- h y * A zkJSffi h^A^, fig 

. ^kMfiS«SS^«<03tttjSE#14^^>fb: Lftt\ 
[0 0 2 5] ^«^3fe*«ltt[«*"8fe<0 5%. fit 

ffc**«r#$W*U 7k^. RV-<^9«r«a-*-S*ttco 

q 4: , KffiSSJPJ £ LTW^ftBfL-ft:-*- h y * a 1 zktf*£ 

»tt«t^** s fc *6 o^f y - y k wmm -r % 

[0 0 2 61 r.tf>:fr8:«:flj^fttf* SS^*»3t»^^5/i 

»U 7kmSt>V^-->^#5^<i:^T^-5 0 
[0 0 2 7] 

U8«w*i«)»i] KT, Ell, El 2, B3Ci<J 

[0 0 2 8] *%?flco3tflliSKco e> *>, ffr&4fc#«#a^ 
I I - V I jBHt***«*-CA 9, I f—VI fliffc&tt 

tt^ «tt*Kco«S6«:H 1 *-at^^TttWi"4o HI 1 tt 

^»H6ata;ia-efca 0 hi (a) tt^tsEttWtt^wtt 
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tt«^»«it*5eEL till (B) tt, 1211 (A) -C^ 

[0 0 2 9] ^60«W»rA^^*»W;T*aBE{tlEft« 
«C-T-B4*»Ktt, (1) (2) co^ig^^TLT 

W®L ( 1 ) : II 1 (B) KlSW-«fc 5 

1 0 nm<^ffig<Wifcfbffift (Z n S) rt*e>|* 5 
10 -T5 0 Sfc, ^^SiE-fbffie««C^F*tt*h«tt. JBWttK 

(2) : **M«c^*ajtttttE-ctes«t{bffift« 
fe-r-jifi, s& (Zn) (s) ^fift^jt^s, a 

[0030] &nz^ *«w^A^53ett«E"r**«tfbffi 
m»iT-®^^sf<^±i2 (i) &t>* (2) m 

2Sl>*H3^S^^TIfePJ-r5o 

[0 0 3 1 ] ( 1 ) SrSI 2 >ri^0^^^, o hi 

2 (a) tt**w^*ttar*fc««ibffi»«*ii[^Jitt« 
20 srar, mi (b) coffiffiizm&tejjfafrbmi (a) co 

{z<D^M^ms t br^-To ) <^ti^HI-e£>3o HI 2 

ft, 01 (A) coiE^ft:co#^ffi{rxti^--r5o 

[0 0 3 2] HI 2 (A) t^&ft-BfllfeSB^iaVKS 
3^1 ti, »'>«(*EDX (Energy Dispe 
rsive X— ray Spectroscopy) 
Srffiffl L-CSlJ&bfc*S*, if % b()5n m^fe 1 0 n m 



30 ix-c^So b— »ir-e«ritsftfcie*<*:^i»tffi-e, a 

[0 0 3 3] -Tft^^>, *»Hir^5*j|6«-efc5Slt 
fbffi«a««ft : f-«iR»KttH 1 (B) cof^Biir^LfcJ: 
5nm^^l0nm«Mtt© (ZnS) 

[0034] ^fc, HI 2 (B) fir^fit-fbffife^ST-Jl 

4*ttK^^f3ffl^fc«»^iftfbffifttt J F-4^*3KS« 
iff* » co ?g« ^ o ^ t * U fc % ^7 y ir / M£ X f i T* 

[0035] ft*j, n^aa^snftat^K^ffiffl t 

50 ^mt'^ h y A (Na 2 S) **ffii^AU?L, 5 0I*W 



'# 
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[0 0 3 6]» (2) J 4 H3tK<3t^TlttW+6 0 
12)3 (A) fl, ±^*W*«W^**MT*S«6ftaE 
HBtStt^iBttttKS:. 1211 fcH«^*#^««Lfc8iB 

■e&s. S3 (b) tt*o»fffi*i6i^«ie*s:Ea-cab 
a 0 03 (a) co^^{^^e>ti>5Hfe^5->4 ik^a 

WEDXi:J:5H^jB*, *ft:ffi»-eA* r t^sne 
$ixT4oi9, 0 3 (B) ^SMbffiftte^-4C»fi;i-5 0 10 

1113 (A) ^^^JC^en5^6Sf5^4^^ffl'Jc0^fecO 
#ttSB# 2 liH 3 (B) ^S2(:^t^ 0 0 3 
(A) <P«#<^Rfetf>ffl# 2 <O*MRiJc0||lfegB# 1 liSSfb 

Filg^nT^^. 03 (B) «C*tJCS-*"5o 03 

(A) confer 1 ^IRiJt. 5i2(^±<!:, ggfbffifi* 
fi^r-4 toiled LTt 5 «:BEfbffi»<E>« 

fcflrefc 6 <k E D X MSC <fc « 58* M J: 

[0 0 3 71 03 (A) dJLibn* RfbSfttt 20 

Rtt^^fiSSixSr iSr»Ltv^ 0 -*-*;b^ fine 
fttM[)A (Na 2 S) SMbffift (Zn 

o) a*, s&-ft;Efe v & j F-4o*ffi^e) % wissk^yt^ (z 

nO 2 ") 60?KT^m-t-^o ^ffigMKM-^^li, B£fk^ 
(Na 2 S) ^JSiKtfVr^-f^V (S 2 ~) i: 
RfSU fiSfb^iS (ZnS) ir#5 0 r.O«KftffilSttBg 
fbMgb v ^4co^ffi{zWl±i U -BEftiEiBKSa^JlS:^ 

HMft«ttfiS:»aL t ]R*^C?fcSiWb!e»4 co« 

[0 0 3 8] :oj:5i4fiKig8-efc5o-e, 86-fbffiiB 
ft<nfcffi<DXm&£.CZtzit>* 0 3 (A) Kjl^tiSJ; 
[0 0 3 9] ±ffico J: 5 \z. fb¥R*£<o— 

£H?£ft*s L fci ^j$'> U <b^/*$Ht^fb LfeJiaWB 
3E»WJffi?-JBtt. (Zn) i:^** (S) co^Jt 

[0 0 4 0] ft:fe\ 0 3 (A) iC*t>4x4S*t^4(jSf 50 



5. «E-ffciIE«3<0«*(m. ^ipiCLTi 

* v^ttftaEftttktt-?* SrtCHS L « < 4 5 fc «> % 

L ■ fc << * > « <0 Y * £ >T * v £ Rj£ L % Bftft: 
ffi»^««*-c#jaattco«aiK5«r*« 0 01 (B) iz 

[0 04 1] ^P^^fi^coMit^&co^iiSco^ 
(ZnS) K{HfSSr/>^4/$t§(!:I5 
-f ^- t fi£ft:7K^co f k^SJC ^ n * & jb 5 <o #s 

So 

[0 04 2] *»«Mie*ftoJB— : flRft 
T?*>5*-ftffilB (ZnO) (tSltftthy (Na 

2 s) 7K^^Sr?^u. ^ar-tsi*-rs 0 ±tE^f^, 

- hniryun— xi^yy7y7^/^- (7L^0. 1 
n m) XB5^l^il • Sge7Kj5fe?^f*, 6 ot^fian-eR 

ff»Jx.«, S?fkffife v (^6*9 9. 9 9 9%, 
#41 Mm) 5g£>4|rg\ 0. l^ttth^A (N 
a 2 S • 9 H 2 O, 9 8 %) 7K®S$ 10 0ml Sr» 

9H$i 5«PBB£ilJ=*s*a-e*>a. 
[0 0 4 3] o?l; t ^co^^r-. *«M^3fe*feiJt-e*> 
5 BE-ft ffilBIRtt JB *s ^^c"T 5 m & ^ o t > X -T S 0 
mikmSftLT (ZnO) fcSfcffc^ h y C>A (Na 2 S) 

7K<!:S/^b. ffiftSi^f^-V (ZnO ? , 2 1 co^Xj^tfcJ 

ULTfij^ (ZnS) iMfcffil&te^*ffi 

fti6«B«»-¥-IBS:»a LT#fc7k*^bffift^R^ 
*t^Mf»t>/5\ gtl-^SttfclJEfbffiftlRffi-?- 
SfrffiSfcUTSStfbffiftiStt^Sco^ffi^aL. 4**?^ 
^tKfclsXmtKSaizft V , BE-fbffi«B»ft^)B{zW 

m-tZo B£fbffife v ^^^«^«-r^(zon. ^la^-r 

*»Jtorixfcjia^^«fbffi»i»ffi^A?«ftij l . 
^*^*5*tt«;^**«tfbffi»i»«^Jitt»^ 

[0044] *«se«is*ffi^« 2 (ommcomm • mm 
^zmT&izmitmstmt-t- h y A**tt«rAn, » 

*H*«aAt"t-5 0 ^fL3E& s (jffia9 9. 9 9 9 

%, ttSW 1 v m) 5 0 m g o^M^. 0 . .1 ^-/Hfcffc-J- 
h y •> ^7kiS'ffi 5 m ltffi-&U 5 0 0 VVSUSIE7K«<T 
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[0045] - <D-jji&x\ *mmo)mmx'&z> 
[0046] 3t<tt«tjB3s*ifecojs3 (omi&comm • mt 

aEeffi^£«fi*fcS-&U Btffc** (H 2 S) jf^X 

^9 9. 9 9 9%, I ;i m) 2 g £>jjfr3\ ^®7K 

5 0ml «rJR-&U Btffc;**^a*5 0 m 1 /m i n 
T\ filWB^y^U ^SrihAfcft, ^1 2P# 



[0 04 7] Jfcfcl, ZCDjJi£X\ **W<0*«at?*>-5 

[oo48i *«5ttES!i5e*ffi<o*4 cnnmmm ■■ mm 

BMbiEISM* 2 g co*rg\ 0 . 1 ^e/i-mt-f' h y * 
Ajjc«jK5 0 m 1 Srffl^U SMk**#;*Si*5 0 m 1 
/min-e^yy/L, lR]^Pi3 5 0 OWSB5JE7K«*T 

[0 0 4 9] ^0*"fer% **W<753fettjfflET**>S Steffi: 

Na 2 S + H 2 O ->«- 2Na + + 
H S" + 2h + -> S + hr 
2H + + 2 e" — H 2 T 

fc&S~t 0 40 
[0 0 5 4] El 4 (D&mit^&^y^yfrhWhfrtj: 

u h^^^^r-r kz n s+/«Mft^-3e;«a) % 

[0 0 5 5] rcOJ; ptwftbfflEfgtt^id^aifett, fltjSzt u 



3 <Dftt&mM&fii£<DmM<oj&i&x*wLm Ltzx ? i-^ & 
[oo5o] &tc, *?£W(Dmm. i-a**,, s^tn 

[0 0 5 1 ] tt*BH:tt^l^fc«aiS:ia5^*-*- 0 HI 5 

<t . Jft^WfcRHI+^Bo 5 0 0 W*«iT lot, ^^K^ 1 1 

5o JfeiJ'WSiEIJBi&BtJcai^flcSrBlEft^ h y ^^7jc^?iS 

1tF&£-&. **^f^H]JRQ 1 4^r^C, 5 o ow*«*r 
1 0^iTf5o 7 -C— 3tflR«t«PlHiri:^ 

7K^^^^ffl^i--5 0 

[0 0 5 21 Ittt^lr^fcttJfcOJKMfflEW:, ZnS (M 
t9 9. 9 9 9%) % CdS (*E«9 0%) % CdSe 

(*E^9 9. 9 9%) J5:t>'T i 0 2 (M*9 5%) 
a o **W^*ttttEtt, 3ttt!^a!ijt*ffi^m 3 outfit 

^5 0m 6 T**>^ o BEft-t- h y 9 A7KS?Sfi0. l^e/u 
MS, 1 4 0 m 1 T-fc5 0 
[0 0 5 3] ^«?SJt«:eJLT^A-efce>fc*4xS„ 



HS" 4- OH' 



[0 0 5 6] Ifc^, Stft-^ h y *A*fgjfc$:, 7^|gP^co 

[0057] laettc^M^ttjie^&ijiSftaEtttR 

§S«Srfflt\ 0. 1 ■T-yHiKft-^ h D ^A**ffi«w*5gw 
60jtftl:M;&*Dx, JS^tt^lBffL. famUxtDWJEifi— 

-<xwtk£M-a^ (s) ^/io7tn#(z, 7k^7y^ii^ 
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[0 0 5 8 f 16^bP^^ J: 9 *J6W<^3t<ttME 

[0 0 5 9 ] r.<Di: 5^»*}5Sft^a*tt, TxtC^i" 10 

ZnS + 2h + -Zn 2+ +S 

Na 2 S + 2h + ->2Na + + S 
HMfc3E»fc:fW?o-C, BMfc^hy***siMfc*Jx, Kit; 

So 

[ 0 0 6 0 ] ■f-ZjCfo*), fifcffc-J- K y (N a 2 S) 7K 20 

[ 0 0 6 1 ] Sfc, 5Kftffi«a (Z n S) fi, £<&bft 
T^5i5Cittl±4^o tot, *J8BB^3fe*a-efc 

[0 0 6 2] ifc^w^^tta-efcsiilD^tiEftiRtt^- 

[0 0 6 3] jfcjr, **M«)56ttjBettffl*ffi^|lltoj|i? 30 

[0 0 6 4] rc9*-ftttTIE^XSJ:9«* 0 

(a) (>f) <75Xe«co*ffiir3Ktt«ES:AD*. H ftfttt* 
HB*tU TKSt^tSiRi-SXSo 
(^) (a) <DJLUfe<D&mmfrl><< EUS+i X 

So 

(~) (/n) oxs«^tt*ttSr ^xs^of^y 40 

[0 0 6 5 ] ±EXe<P«/**«afi<H::* LfcH 7 

<^XSS:fT9»5>-efcio 1 7tt (>f) raS(-:i;ot 
*{b**S:*W* Hi-fciTtt V — ^**» 1 6 U 
Atttt 1 2 frRft L, ^ cojfcfttjt I 2 1 

***** SrEWR-f 5 ct 9 d Lfc*»«Rlfe»-e& 0 . 50 
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(o) cQXS«:fT5«B»T?*>* 0 18B (°) GDIfilc: 
J;ot*«!lRC« 1 7 -C3te#*P5JEW*T LfcSW 1 
6^^-f^-> (S) ^EIiR-*-5liltftllliteWT**9 , 

Sr3t*ttCR«* 1 7 ^>^*^*#M»flHJM-r/5 J: 5 KEB 
[0 0 6 6 ] jfci;:, i7«J:io^5lff(:o^TM 

2 N a OH +H a S — 2Na + +HS" +H 2 

0 + OH" 

2Na + +HS-+OH" ->«- Na 3 S + H 2 O 
[0 0 6 7] (n) cox^io Zcomt-t- b V 

1 6 SrJfeftbilERJCEW l 7tf:»U jtJR l 0^&<O*^» 
1 1 «z J: 9 3ttt«E 1 2 Sr*RBIti-a <t , £ & 

6 SrBMbiSTcL, *«r&]*fc-r 

Na 2 S 4- H 2 O — «- 2Na + + HS" + 
OH" 

HS~ + 2h + — S + H* 
2H + + 2 e~ -> H 2 T 
[0 0 6 8] (/n) st>* (=■) <^X^i 0 :o«fcth!) 

1:45, wCOWtty — 1 6Sr>f *9iailXWl 8 

y— 6^T/u^y?gj5?Wi 5 dMU St; 
(-<) ^xecDWtty— 6 fc LXffll^o 

[oo6 9] Lfc#oT. *&m<Dj>ttbmi&mjjm<Dm 

[0 0 7 0] 

[^<7}$j»] W±OttW^5>a)»**t5 J: 5 fw, 
[[HI ] **W*tttttO«iglt*i-«ig«aGBT* 

[in 2] (a) ttfc^mvxMimtm^m^mwm^n 
om^m. (b) mwMvh z mitmrn^com^m 
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(A) tt**Wi 



(B) fi-tcowfjfiflts:ia-e& 



[1214.] *«W^Jfett«tt«*^3t««©ttieit«H-C 

[B6] *«W*ftfellEo*AS:^-*-WttlH-e*)*. 

[13 7] **Wco|SiS<!0««B^J:5, BEfl:**Sr#/»L 

[IU8] El 2 (a) (c*-t-«^H^«-iSi"***W<o* 

[BI9IBI2 (B) {c*-t-«aria^lS:-4-**«W<©3t 

[H10JH3 (A) \z^1~m^mizttfc-t%%:fikm<n 

mil] vtmfflGizxzfamnBtMJLumx-jbz* 
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